After through BS2 with transitivity rate t 2 , the joint probability at time i that k-photon pulse is sent to Bob and m-photon pulse is sent to Alice's detector is
where θ is the phase difference between the two pulses inputting BS2 at the same time, and
According to the models of quantum setups described in Discussion Section, if the m-photon pulse will click at Alice's detector with the probability γ m , Bob's detectors are non-triggered by k-photon with the probability
Introducing the modified Bessel function of first kind
where
, and β i = 2u i (1 − t 1 )(1 − t 2 )t 1 t 2 . The probability that the pulse sent to Bob has k photons is
Some special 
